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We studied single crystals of the antiferromagnetic compound UNi0.5Sb2 TN161 K by means of
measurements of magnetic susceptibility , specific heat Cp, and electrical resistivity  at
ambient pressure, and resistivity under hydrostatic pressures up to 20 kbars, in the temperature
range from 1.9 to 300 K. The thermal coefficient of the electrical resistivity d /dT changes
drastically from positive below TN to negative above, reflecting the loss of spin-disorder scattering
in the ordered phase. Two small features in the  versus T data centered near 40 and 85 K correlate
well in temperature with features in the magnetic susceptibility and are consistent with other data in
the literature. These features are quite hysteretic in temperature, i.e., the difference between the
warming and cooling cycles are about 10 and 6 K, respectively. The effect of pressure is to raise TN
at the approximate rate of 0.76 K /kbar, while progressively suppressing the amplitude of the small
features in  versus T at lower temperatures and increasing the thermal hysteresis. © 2008 American
Institute of Physics. DOI: 10.1063/1.2828606
The intermetallic ternary compounds with general com-
position UTSb2 T=transition metal form a large family of
materials, most of which crystallize in a simple tetragonal
HfCuSi2-type structure P4 /nmm, No. 129.1 Planar layers
of Sb, T, and U-Sb are stacked along the c axis, conferring
these materials with strongly anisotropic properties. The
UTSb2 compounds were found to order ferromagnetically for
T=Co, Cu, Ag, and Au, and antiferromagnetically AFM for
T=Ni, Ru, and Pd, in temperatures below 300 K.1
Attempts of growing single crystals of UNiSb2 from Sb
flux resulted in crystals with a 0.5 occupancy at the Ni site,
yielding UNi0.5Sb2 as the actual composition.2 The tempera-
ture T dependences of the electrical resistivity  and mag-
netic susceptibility  are reminiscent of other anisotropic
AFM materials. The behavior of T suggests that the c axis
is the easy axis for magnetization, and that the Néel tempera-
ture TN is 161 K.2,3 The T data show a drop near TN,
consistent with a loss in spin-disorder scattering in the or-
dered phase. However, in addition to the features in T and
T near TN, two much smaller features centered near 40
and 85 K could be detected.2,3
In order to probe the magnetic properties of UNi0.5Sb2,
and to try to understand the origin of the two small features
in T and T much below TN, we carried out measure-
ments of in-plane T in pressures up to 20 kbars, as well as
measurements of magnetic susceptibility and specific heat.
The single crystals for this work were grown from a Sb-rich
flux, using a technique described in Ref. 4. Powder x-ray
diffraction XRD analysis showed that these crystals are
single phase. However, an intensity analysis of the XRD data
from a single-crystal diffractometer revealed that the occu-
pancy at the Ni site is 0.50.01, confirming that the correct
composition is UNi0.5Sb2. Similar widths of formation have
been seen in many RTSb2 compounds R=rare earth, T
=Mn, Fe, Co, Ni, Cu, Zn, and Cd; see Ref. 4 and references
cited therein for details. Measurements of magnetic suscep-
tibility, magnetization, heat capacity, and electrical resistivity
were carried out with the vibration sample magnetometer,
calorimeter, and dc resistivity options of a Quantum Design
Physical Property Measurement System PPMS-9, respec-
tively. Measurements of T , P in hydrostatic pressures up
to 20 kbars were carried out using a self-clamping piston-
cylinder Be–Cu pressure cell with a hardened NiCrAl-alloy
core, which was fitted to the PPMS. Four Pt leads were at-
tached to the sample using Epotek H20E Ag-loaded epoxy.
The sample leads, and coils of manganin and Pb, which
served as manometers, were attached to 12 Cu wires at the
end of a Stycast-sealed feedthrough. This assembly was in-
serted into a Teflon cup filled with a 40:60 mixture of min-
eral oil:n-pentane, which served as the pressure transmitting
medium. The pressure at room temperature was determinedaElectronic mail: milton@sciences.sdsu.edu.
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from the change in resistance of the calibrated manganin
coil, while the pressure at low temperatures was determined
from the change in the superconducting transition tempera-
ture of Pb. In light of the change in pressure in this type of
cell upon cooling,5 reflecting the different thermal expansion
characteristics of the cell body and the pressure transmitting
medium, we estimated the pressure values between 1.9 and
300 K by assuming a linear change of P between 300 and
90 K, and neglecting any P changes for T90 K. The cool-
ing and warming rates of the cell were kept close to
0.25 K /min, and the sample temperature was inferred from a
cernox sensor placed on the body of the cell. The difference
in sample temperature between the cooling and warming
cycles was negligible.
Magnetization M curves in temperatures between 2
and 300 K showed a linear behavior of M versus H data not
shown. The behavior of −1 versus T 0H=1 T for H
parallel and perpendicular to the easy axis c axis are shown
in Fig. 1. These data clearly show the onset of AFM order
near 161 K. A fit of the −1T data for T250 K to a Curie-
Weiss expression =0+C / T−, yielded the effective mo-
ments of eff3.15 H c and 3.25B Hc, somewhat
reduced from the U3+ and U4+ values of 3.58B and 3.62B,
respectively. The two small features in the T data centered
near 40 and 85 K are hysteretic, and the higher values of 
are found in the cooling cycle, as indicated in the inset of
Fig. 1.
The CpT data display a pronounced peak near 161 K,
as shown in Fig. 2, consistent with the onset of AFM order.
An extrapolation of the C /T versus T2 data at low tempera-
tures to T=0 yields a Sommerfeld coefficient 
=9.5 mJ /mol K2 Fig. 2, inset.
The curves of normalized electrical resistivity  /300 K
versus T for various pressures are shown in Fig. 3. The data
for P0 are offset for clarity. The T data for P=0 show
two distinct features: 1 the temperature coefficient of the
electrical resistivity, which is negative in the paramagnetic
phase, becomes positive below TN, reflecting a loss in spin-
disorder scattering; 2 the two small features centered near
40 and 85 K are both hysteretic. These later two features
remain unaffected by a 9 T magnetic field H c axis; data
not shown. The effect of pressure on the onset of AFM order
is to raise the value of TN at the rate of 0.76 K /kbar, as
shown in the Fig. 3 inset. In addition, pressure first lowers
the onset temperature on cooling of the two low temperatures
features, while broadening the width of the hysteretic re-
gions. The  versus T data show that the two features start to
overlap for P300 K=15.4 kbar PT90 K14.8 kbar. Eventu-
ally the two features are completely suppressed under pres-
sure, as shown in the  versus T data for P300 K
=17.8 kbars PT90 K20.6 kbars, and the data for the
cooling and warming cycles cannot be distinguished.
The two small features in T and T centered near 40
and 85 K correlate well in temperature, and the distinction
between the warming and cooling cycles suggests that they
are due to first order phase transitions. It is somewhat puz-
zling that these anomalies were not reflected in the CpT
data, which were taken on the same sample used for the T
and T measurements. Also, XRD data at 10 and 300 K do
not reveal any crystallographic distortions at low
temperatures.2 The cooling branch of T corresponds to the
higher values of . On the other hand, the cooling branch of
the T data corresponds to the lower values of  near 85 K
and higher values near 40 K. It is tempting to assume that
the two low temperature features are due to spin realignment
FIG. 2. Specific heat Cp vs T for UNi0.5Sb2. The peak at TN161 K is
consistent with the onset of antiferromagnetic order. The inset shows a plot
of Cp /T vs T2 at low temperatures; an extrapolation of these data to T=0
yields a Sommerfeld coefficient =9.5 mJ /mole K.
FIG. 1. Color online Inverse magnetic susceptibility −1 vs T of
UNi0.5Sb2, for 0H=1 T. A fit of these data to a Curie-Weiss law for
250 KT350 K yielded the effective moments of eff3.15 H c and
3.25B Hc. The inset shows the behavior of  vs T below 100 K,
detailing the difference between the cooling and warming cycles of the
features centered near 40 and 85 K.
FIG. 3. Color online Normalized electrical resistivity 300 K vs T in
UNi0.5Sb2 for P300 K PT90 K=00, 5.2 1.9, 11.0 9.0, 15.4 14.8, and
17.820.6 kbars. The curves at the different pressures are offset for clarity.
The arrows near the low temperature features for P=0 differentiate between
cooling and warming cycles. Pressure broadens and lowers the onset tem-
perature of the features near 40 and 85 K. At P300 K=15.4 kbars PT90 K
=14.8 kbars the two features start to merge and to be suppressed, and they
cannot be distinguished anymore for P300 K=17.8 kbars PT90 K
=20.6 kbar. The inset shows that TN increases with pressure at the approxi-
mate rate of 0.76 K /kbar. The pressure values in the main pane are values at
300 K. The pressure values in the inset are estimated see text.
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within the AFM ordered phase. If this is the case, the effect
of hydrostatic pressure is to stabilize the high-temperature
AFM phase to lower temperatures, completely suppressing
the spin realignment transitions in pressures near 20 kbars.
In order to elucidate whether the two low temperature fea-
tures are in fact due to spin realignment, neutron scattering
studies both in ambient and high pressure are in order.
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